Objectives. We investigated the links between working for pay and adolescent tobacco use to determine whether working for pay increases smoking risk.
 RESEARCH AND PRACTICE  Objectives. We investigated the links between working for pay and adolescent tobacco use to determine whether working for pay increases smoking risk.
Methods. We performed retrospective and prospective analyses using data from a cohort of 799 predominantly African American students in Baltimore, Md, who had been followed since the first grade.
Results. At the 10th year of follow-up, when the adolescents were aged 14 to 18 years, there was a positive relationship between the time they spent working for pay and current tobacco use. This relationship was attenuated somewhat after adjustment for potential selection effects. Adolescents who spent more than 10 hours per week working for pay also tended to initiate tobacco use earlier than did their peers. Among adolescents who had not yet used tobacco, those who started to work 1 year after assessment and those who worked over 2 consecutive assessments had an elevated risk of initiating use relative to adolescents who did not start working.
Conclusions. There is a strong link between working for pay and adolescent tobacco use. Policymakers should monitor the conditions under which young people work to help minimize young workers' tobacco use and potential for initiating use. Using data from an urban-based community cohort of adolescents followed annually since the first grade, we investigated whether working for pay at or around 10th grade is positively associated with current use of tobacco. Some researchers suspect that the positive relationship between work and smoking is the result of a selection effect, whereby the same adolescents more likely to use tobacco are those adolescents more likely to work (or devote a significant amount of time to work) during high school. 7, 10, [16] [17] [18] We tested for such an effect by examining whether these associations remained even after adjustment for earlier childhood factors and concurrent potential confounds, as well as whether adolescent workers tended to report an earlier age of first use of tobacco than their nonworking peers. Finally, we tested whether adolescents who started working or continued to work between 2 consecutive years had an elevated risk of initiating tobacco use compared with adolescents who did not work during this interval.
METHODS Sample
We obtained data from the second generation of the Baltimore Prevention and Intervention Research Center (PIRC) studies. In 1993, 678 students who were entering first grade classrooms in participating schools in west Baltimore and their families were invited to participate in a randomized controlled trial aimed at improving young people's shy and aggressive behaviors. These students were assigned to 1 of 2 classroombased prevention programs or to a control group. The results of the intervention have been described elsewhere. [19] [20] [21] [22] Students and their families were and continue to be interviewed annually since the first grade, although no assessments were conducted in the fourth and fifth years of follow-up. During the first year, 121 additional students joined the classrooms after the initial recruitment, although as of year 11, attempts were made to contact only members of the originally recruited first grade sample because of the primary goal of the follow-up (i.e., to assess distal effects of the first grade intervention).
Although progress has been made in reducing cigarette smoking among adolescents since the call to do so in Healthy People 2010, efforts are needed to achieve further reductions. 1,2 Generally, the Centers for Disease
Control and Prevention (CDC) recommends 6 strategies to reduce smoking among adolescents, none of which are geared specifically toward adolescents who are employed This is unfortunate because the amount of time young people spend working for pay has been positively associated with smoking behaviors or scales of substance use of which tobacco use is often a component. [4] [5] [6] [7] [8] [9] [10] Compared with other social domains commonly associated with adolescence (families, neighborhoods, schools, and peer groups), working has not been thoroughly investigated as a risk factor for adolescent tobacco use. 11 However, there are significant reasons why the public health community should focus more attention on this domain. Work is typically perceived as a province of adulthood; however, studies have indicated that nearly all high school students work for pay at some point during the school year. 5, 12, 13 Most research on work among adolescents has focused on samples of middle-class adolescents for whom employment opportunities are plentiful and employment is common. It is possible that positive associations between work and tobacco use across samples located in diverse socioeconomic communities might indicate that tobacco use among adolescents may respond to macrolevel policy changes that restrict the hours that adolescents can work or the jobs they can hold legally. 14, 15 The workplace could also be considered as a location for antismoking prevention programs or policies. We investigated whether working for pay was associated with past, current, and incident tobacco use among adolescents. Although the relationship among adolescents between working and substance use has been seen across many studies, there is a gap in our understanding about whether working contributes to the development of  RESEARCH AND PRACTICE  Beginning at the sixth year of follow-up, all the adolescents were asked about their experiences with tobacco, and beginning at the 10th year of follow-up, they were asked about the average time they spent working for pay during the school year. Of the total 799 adolescents with some information at grade 1, 570 were interviewed at year 10 (501 of the 678 original recruits; 69 of the additional 121), 515 were interviewed at year 11, and 488 were interviewed in both years 10 and 11 (by definition, all were from the original 678). Parents received consent information, and adolescents completed an assent procedure and were assured of their confidentiality before each interview.
Analysis
In the first stage of the analysis, we examined the link between working for pay and substance use at the 10th year of follow-up, when the adolescents were aged between 14 and 18 years (the mean age was 16 years). Current tobacco use was a dichotomous variable that indicated use in the past 30 days. We collected work intensity (the average number of hours adolescents worked per week during the school year) in 5-hour intervals; we subsequently categorized these responses into 1 of 3 categories of work: not working during the past year, working an average of 1 to 10 hours per week (moderate work intensity), or working an average of more than 10 hours per week (high work intensity). In separate analyses, we used other thresholds (15 hours and 20 hours), which yielded qualitatively similar, although less precise, results (because of the smaller sizes of the high-intensity group). We used logistic regression to assess the relationship between working for pay and currently using tobacco.
To examine the possibility that adolescents more likely to use tobacco were also more likely to work at year 10 (i.e., a potential selection effect), early childhood characteristics previously associated with adolescent tobacco use were incorporated into the logistic model. We included teachers' reports of adolescents' early aggressive behaviors as exhibited in the first grade in the model. 23 From year 6, when adolescents were aged between 10 and 14 years, scale values of affiliation with drug-using peers and affiliation with deviant peers as well as dichotomous indicators of whether the adolescents were in a grade level lower than grade 6 (as an indicator of grade retention) or had any friends aged older than 15 years were all included in the model. [24] [25] [26] We also included a scale of parent monitoring, in which higher scores indicate less monitoring, in the model. 27 From year 9, dichotomous indicators of whether the adolescents were in a grade level lower than grade 9 or had any friends aged older than 17 years were included, as was a measure of parents' highest level of educational attainment, a proxy for socioeconomic status. 28 The difference between year 9 and year 6 scale values for drug-using peer affiliation, deviant peer affiliation, and parent monitoring were included in the final model. We also included gender and race as potential confounds that were collected at baseline.
To assess the possibility of additional selection effects, we conducted survival analysis to examine the age at first use of tobacco stratified by the year-10 work categories specified above. Because the proportionality assumption for this model was valid when adolescents who worked more than 10 hours were compared with a combined category of adolescents who did not work and who worked less than 10 hours, a Cox-proportional hazards regression model was used to empirically quantify the difference in the hazard function of smoking based on year-10 work status.
The final analytic step was to assess the incidence of tobacco use between years 10 and 11. Adolescents at risk for incident tobacco use were defined as never reporting tobacco use since the year-6 assessment through year 10. Incidence was then estimated across the entire sample at risk and then separately across 4 work transition categories: did not work in both years 10 and 11, did not work in year 10 but worked in year 11, worked in year 10 but did not work in year 11, and worked in both years. Relative risk estimates were calculated with adolescents not working in both years as the reference group. Table 1 presents descriptive characteristics of the baseline and restricted samples (those interviewed in both years 10 and 11). Across all samples, close to 55% were male and 85% were African American. Of the total sample, a little more than half received free school lunch at the first grade (a proxy of socioeconomic status for adolescents). 29 Complete information on baseline socioeconomic and intervention status were available on adolescents at year 11 and in the restricted sample, which reflects the follow-up strategy. The prevalence of work increased from year 10 to year 11. At year 10, 26% of the adolescents surveyed reported working for pay; by year 11, close to 40% worked for pay. There were no apparent differences between the distribution of work status among the separate year-10 or year-11 samples and the restricted sample of adolescents who were assessed in both years. Among those who worked in year 10, 30% were employed in fast-food restaurants and the remainder were employed babysitting (11%), working in restaurants (9%), working as a store clerk (12%), or in other occupations, including cosmetology and other retail (20%). By year 11, babysitting reduced to only 4%, although 30% of adolescents who worked still worked in fast food and the remainder worked at restaurants (12%), stores (15%), or in other occupations, such as construction, cosmetology, retail, service (i.e. catering, teaching dance, etc), and maintenance and cleaning jobs (24%; data on type of job not shown).
RESULTS Sample
The prevalence of current tobacco use increased from approximately 13% at year 10 (which is similar to state-level estimates of public school-attending 10th graders in Maryland) to 17% at year 11.
30 Among the 488 adolescents assessed in both years, 50% did not work in both years, 25% did not work in year 10 but worked in year 11, and the remainder was roughly evenly distributed between working in year 10 but not in year 11 and working in both years (data not shown).
Cross-Sectional Analysis
Of the 570 adolescents assessed at year 10, complete information was available for 400 on the first-grade, sixth-year, and One student was of Hispanic ethnicity at baseline and was lost to follow-up at years 10 and 11. c These students joined the classrooms during first grade.
ninth-year variables used in the multivariable logistic regression model. Univariate associations between constructs included in the adjusted model and current tobacco use for these 400 adolescents are presented in Table 2 (estimates are qualitatively similar in univariate analyses that included all adolescents). These results showed that highintensity workers at year 10 were 3 times more likely to report current use of tobacco than were nonworkers (odds ratio [OR] = 2.93; 95% confidence interval [CI] = 1.40, 6.11), although there was not strong evidence to link moderate work with current use (OR = 1.38; 95% CI = 0.50, 3.83). There were additional positive associations in univariate analyses between current tobacco use and high levels of aggression in first grade, reductions in parent monitoring between years 6 and 9, affiliation with peers who used drugs in year 6, and increases in affiliations with peers who used drugs between years 6 and 9.
Constructs that have been previously associated with substance-using behaviors were entered into the logistic model to assess for a potential selection effect. Estimates from the multivariable model (also presented in Table 2 ) revealed that after including these variables, the relationship between high work intensity and current tobacco use was somewhat attenuated and the corresponding CI now included the null value (adjusted OR [AOR] = 1.98; 95% CI = 0.84, 4.67). Further analyses revealed that 1 construct was largely responsible for attenuating the relationship between high work intensity and tobacco use: changes in drug-using peers between years 6 and 9, which itself remained linked with current use of tobacco (AOR = 1.18; 95% CI = 1.07, 1.31). The only other variable in the multivariable model that remained linked with current use of tobacco was affiliation with drug-using peers in year 6 (AOR = 1.23; 95% CI = 1.05, 1.44).
Age of First Tobacco Use
Kaplan-Meier (product-limit) estimates for age of first use of tobacco by 10th-year work intensity are presented in Figure 1 . Aside from a few sparse respondents who initiated tobacco use earlier than age 7 years, the earliest tobacco users initiated use at age 7 years. The median failure time (age of first use) among adolescents who worked more than 10 hours at year 10 was at age 13 years. Nonworkers at year 10 had a median failure time at age 14 years, whereas moderate workers had a median failure time at age 15 years. Estimates from a Cox-proportional hazards model indicated an increased hazard ratio for high-intensity workers compared with a collapsed category of moderateintensity workers and nonworkers (hazards ratio = 1.34; 95% CI = 1.01, 1.78).
Longitudinal Analysis
The incidence of tobacco use between years 10 and 11 across the entire sample and the 4 work transition categories is presented in Table  3 . A total of 488 adolescents were surveyed in both the 10th and 11th year of follow-up. Of these, 214 had not yet reported using tobacco at year 10. Overall, the 1-year incidence of tobacco use in this "at risk" sample was 14%. However, there were significant differences in Note. OR = odds ratio (crude); CI = confidence interval; AOR = adjusted odds ratio. All estimates were derived from respondents with no missing data and who were assessed at the 10th year of follow-up. From year 6, when adolescents were aged between 10 and 14 years, scale values of affiliation with drug-using peers and affiliation with deviant peers as well as dichotomous indicators of whether the adolescents were in a grade level lower than grade 6 (as an indicator of grade retention) or had any friends aged older than 15 years were all included in the model. [24] [25] [26] From year 9, dichotomous indicators of whether the adolescents were in a grade level lower than grade 9 or had any friends aged older than 17 years were included.
e Small sample sizes impeded ability to calculate estimates.
the incidence of tobacco use across the worktransition categories. Incidence of smoking was 0.29 among adolescents who did not work in year 10 but did work in year 11 versus 0.04 among the adolescents who did not work in both periods (relative risk = 8.0; 95% CI = 2.8, 22.9). In addition, the incidence of tobacco use among adolescents who worked in both periods was 0.31, which yielded a relative risk of 8.7 (95% CI = 2.9, 15.8) compared with nonworkers. Although both relative risk estimates have corresponding 95% CIs that are wide, the lower bounds for both are far from the null, which signals strong evidence of an elevated risk.
DISCUSSION
The results from this study indicated a clear relationship between working for pay and adolescent tobacco use. It is noteworthy that this association held among adolescents in a primarily urban environment. Previous research indicated that adolescents who find jobs in urban areas are unique because they have found work where jobs are likely scarce.
14,15,31 They also may be more likely to work to pay for transportation and supplemental school materials. 15,32 However, we found that the time adolescents report working for pay during the school year was positively associated with the likelihood of current tobacco use. Thus, it appears that the relationship between work and tobacco use seen previously in both nationally representative and community surveys of more-affluent adolescents exists even in urban areas. Evidence of a selection effect is supported by these analyses, which indicate that the cross-sectional relationship between work hours and tobacco use was somewhat attenuated in models in which we controlled for a number of earlier childhood predictors of adolescent substance use. However, because work information was not collected until year 10 and changes in drug-using peers between years 6 and 9 largely drove this attenuation, these results should be interpreted cautiously. We can not exclude the possibility that a young person started working between years 6 and 9 and developed friendships with coworkers who used drugs, which would clearly implicate working as a risk factor Note. RR = relative risk; CI = confidence interval. We assessed the incidence of tobacco use between years 10 and 11. Adolescents at risk for incident tobacco use were defined as never reporting tobacco use since the year-6 assessment through year 10. Incidence was then estimated across the entire sample at risk and then separately across 4 work transition categories: did not work in both years 10 and 11, did not work in year 10 but worked in year 11, worked in year 10 but did not work in year 11, and worked in both years. Relative risk estimates were calculated with adolescents not working in both years as the reference group.
versus a potential selection effect. On the other hand, survival analysis indicates that adolescents who worked more than 10 hours per week at year 10 did tend to report earlier ages of tobacco use initiation. To explain similar results, Newcomb and Bentler proposed a theory of "precocious development"-a developmental trajectory in which adolescents seek out the rewarding aspects of adulthood ahead of their counterparts by assuming social roles (e.g., worker) and adultlike behaviors (e.g., tobacco use), although further longitudinal research is needed to discern such a trajectory. 16 The Kaplan-Meier curves indicated that moderate-intensity workers tended to initiate tobacco use later than did both nonworkers and high-intensity workers. This is similar to findings from the Monitoring the Future study, in which a greater share of nonworkers reported using tobacco heavily, marijuana, and cocaine than did adolescents who worked between 1 and 10 hours per week. 5 This suggests that perhaps a moderate amount of work is protective against smoking and other drug involvement among adolescents. However, more research is needed to examine the benefits to adolescents of work and to investigate the threshold that differentiates "high" work intensity from "moderate" work intensity.
The most striking finding of this research concerns the incidence of tobacco use between the 10th and 11th years of follow-up. Among adolescents who had not yet used tobacco, those who worked during 2 consecutive years as well as those who started to work between these years were at least 3 times more likely to report tobacco use initiation compared with nonworkers. These findings suggest that working has some impact on adolescent tobacco use independent of selection effects. Young workers may resort to cigarette use in order to take breaks from the duties and tasks they are required to perform at work, because they have access to commercial sources of cigarettes vis-à-vis their job earnings, or to cope with the stresses of balancing the responsibilities of being a student and a worker. Further research of this sample, and of others that contain moredetailed information on the types and characteristics of the jobs adolescents hold, will help test these and other hypotheses.
Our study consisted largely of African American adolescents, and much research has been devoted to smoking behaviors among this group. In general, African American adolescents are less likely to report smoking compared with White adolescents. [33] [34] [35] Proposed reasons for this vary, ranging from a reduced likelihood of developing patterns of habitual or daily use, stronger bonds to religious organizations, higher levels of parental disapproval of smoking, or a reduced likelihood of positive smoking-related attitudes compared with White adolescents. [36] [37] [38] [39] [40] Informal social controls, such as bonds with religious entities and familial bonds that protected adolescents from substance use in the past might weaken when adolescents start working and thereby increase substanceusing behaviors. 41, 42 In addition, the role of cigarette breaks and increased exposure to coworkers who smoke may promote more positive smoking-related attitudes. Future research on these topics is crucial for persons interested in using the workplace as a venue for adolescent tobacco prevention programs.
 RESEARCH AND PRACTICE 
Strengths and Limitations
There are 2 significant limitations of this study. In the 10th and 11th years of follow-up, adolescents were asked only limited information about their work experiences. Other workrelated constructs, such as work duration or work schedules, also likely impact young workers' tobacco use, but were not ascertained in these surveys. Additional information about adolescents' work experiences has been collected in year 12, although these data are not yet available for analysis. The other significant limitation is temporal sequencing. Although our longitudinal study assessed adolescents annually, if adolescents moved from not working to working between the year-10 and year-11 assessments and also initiated tobacco use between these 2 surveys, it is unclear whether working preceded smoking or vice versa. Finally, potentially important confounders associated with adolescents smoking in the past, such as discretionary income and parental smoking behaviors, are not included in the survey or analysis.
Our study carries with it strengths that offset these limitations. First, the cohort of adolescents came from a well-defined population of adolescents who entered first grade classrooms in a specific geographic region, thereby reducing biases inherent in convenience or other sampling procedures. The strengths of the longitudinal structure were exploited to control for childhood constructs assessed prospectively and, thus, less subject to recall bias, including measures of first-grade aggression and age at first use of tobacco. The longitudinal design also allowed us to look at incident tobacco-using behaviors specific to general work transition categories, which to our knowledge, have never been performed elsewhere. Finally, the sample was an urbanbased community cohort of primarily African American youth. Research on work in this population is limited, and our study lends evidence to the notion that the link between working and tobacco is generalizable to settings of varying economic conditions.
Conclusions
We recommend 3 public health responses to these findings. First, given that young workers in this study and in most other studies are concentrated among certain industries (such as fast food, other restaurant work, and retail), efforts should be made to encourage these industries be smoke-free. Previous research has indicated that totally smoke-free workplaces are associated with reductions in prevalence of smoking, and we believe that these policies might also lead to reduced smoking incidence among young people. 43 Second, efforts should be made to establish workplace-based prevention programs. These programs would ideally incorporate prevention strategies pertinent to young workers, such as fiscal management and ways to cope with stress while at work. Finally, this research should highlight the need for future studies to more carefully and systematically evaluate the impact that working for pay has on the substance-using behaviors of adolescents.
